In particular, only two reported cases on synchronous presentation of invasive ductal carcinoma (IDC) and mantle cell lymphoma (MCL) exist in the English literature. Owing to the rarity, there is a lack of consensus about underlying mechanism as well as optimal treatment strategy, and diagnosing both malignancies together without a delay remains a complex clinical challenge. We report a case of synchronous presentation of IDC and MCL in a 67-year-old female patient whose MCL diagnosis was delayed due to a misinterpretation of her B symptoms as postmenopausal, with a review of the literature on concurrently occurring breast carcinoma and NHL.
INTRODUCTION
Cancer survivors are at increased risk for new primary malignancies [1] . However, a concurrent presentation of multiple, primary neoplasms is a rare occurrence [2, 3] . At present, it is unclear whether or not they arise through common underlying mechanisms, one triggering the other, or whether each disease process is entirely independent of another. Likewise, there is a lack of consensus about optimal treatment strategy.
Of the 37 known cases of synchronous, non-Hodgkin lymphoma (NHL) and breast cancer, most exist only as case reports or small case series with limited follow-ups. Here, we present only the third reported case of synchronous, mantle cell lymphoma (MCL), a rare form of malignancy that accounts for 3-6% of NHL [4] and invasive ductal carcinoma (IDC).
CASE REPORT
A 67-year-old female presented with a biopsy-proven and palpable IDC of the left breast. The patient had had two previous breast biopsies, both benign, over a decade ago. Her last mammogram from 2 years ago was without suspicious findings, and the patient had appreciated no lesion in the last 6 months of selfbreast examinations. Her family history was significant for breast cancer in her mother, diagnosed at age 41. Her past medical history was otherwise notable for hypothyroidism, psoriatic arthritis, and an excised basal cell carcinoma of the chest wall. Mammography showed a 2.4 cm × 1.4 cm × 1.8 cm lobulated mass with indistinct margins in the left breast ( Fig. 1) .
At presentation, she did not complain of any fevers, night sweats or unintentional weight loss. During her physical examination, there was a suspicious palpable lymph node in the left axilla. However, preoperative fine-needle aspiration biopsy (FNAB) of this node showed no evidence of metastatic breast cancer. The patient proceeded to surgery for a lumpectomy with a sentinel lymph node biopsy. Final pathology revealed a 1.6-cm focus of T1cN0M0 ER-/PR-IDC with the 3+ presence of Her-2 on immunohistochemistry (Fig. 2) , and some surrounding ductal carcinoma in situ. The sampled sentinel lymph nodes were negative for metastasis, but MCL was found in 7 out of 7 of the nodes (Fig. 3) .
Subsequently, staging work-ups of the incidental tumors revealed synchronous stage IVB MCL. In subsequent interviews, the patient admitted several months of night sweats prior to her breast cancer diagnosis. A PET/CT scan demonstrated 18 F-fluorodeoxyglucose-avid lymphadenopathy of the neck, axilla and mediastinum that were consistent with the patient's MCL (Fig. 4) . She then underwent a colonoscopy and upper endoscopy without evidence of gastrointestinal involvement. Her case was discussed in a multidisciplinary breast oncology conference. The patient ultimately underwent three cycles of R-CHOPP chemotherapy and three cycles of R-DHAP with Trastuzumab. She tolerated it well without major complications. She is currently planned for R-BEAM consolidation chemotherapy and subsequent autologous bone marrow transplantation, followed by adjuvant breast irradiation.
DISCUSSION
The present case begs for discussion on several issues regarding the synchronous presentation of MCL and IDC-cause of a delay in diagnosing second primary malignancy, implication of such a delay in overall treatment strategy and prognosis and correlation between two pathological processes in their synchronous presentation.
In our review of the 37 reported cases of concurrent breast cancer and NHL of all types, it was noted that 88.9% (32/36) failed to detect the second malignancy until the initiation of definitive treatments for the first. Considering how breast cancer was first detected prior to NHL in 89.5% (34/38) of the cases with the majority of patients being peri-or postmenopausal (Table 1) , the missed diagnoses could potentially be attributed to perimenopausal signs masking B symptoms of NHL. This was the case for our patient. Hot flashes, weight loss, fever and night sweats are frequently featured in both menopausal and neoplastic processes. Also, lymphadenopathy, especially when confined to the axillae, can be easily misattributed to known breast cancer. Even clinically detected lymph nodes may not produce reliable diagnostics. Two cases, including our own, reported negative FNAB in patients with advanced NHL. At present, it is unclear whether this represents a characteristic of synchronous breast cancer and NHL, or if this is a normal variance, given that the sensitivity of axillary FNA is only estimated at 63% [5] .
During the review, it was impractical to draw any conclusion on how and to what extent discovering breast cancer, prior to NHL or vice versa, alters overall clinical outcome due to numerous, confounding variables such as cancer subtype and stage. The fact that the gap of 52 days, between our patient's IDC diagnosis and the initiation of chemotherapy of MCL, was well within the median and recommended time frame of 11 weeks and 120 days [6, 7] makes it even harder to assess the impact of diagnostic delay. Currently, pathological stage and type of NHL often dictate treatment strategies for patients with a double presentation of breast cancer and NHL [8] . This involves the use of intensive multiagent, chemotherapy induction followed by a consolidation and maintenance phase [8] . However, MCL, due to its rarity, high recurrences and a median overall survival of only 4-5 years [9] , is still considered incurable [10] , and the choice of treatment in the presence of another primary malignancy remains a complex problem.
The same argument also challenged our attempt to observe any relationship between two malignancies. In the three reported cases of synchronous MCL and IDC, including the present one, the stage of IDC was unanimously IA, whereas the stage of MCL greatly differed from one another, ranging from IA to IVB (Table 2) . Consistent with this, the majority of the reported cases demonstrated a wide disparity between the stages of the two diseases. One's growth may be inhibited by the same factors fueling the progression of the second, or may be completely independent of one another. Synchronous presentation of breast cancer and NHL is a rare, complex clinical challenge. A better long-term follow-up is needed to develop evidence-based protocols that adequately address the special issues that arise in the care of these patients. In particular, we emphasize the importance of a comprehensive review of systems and a more attentive physical examination of patients for improved detection of these synchronous malignancies. axillary; RT, radiation therapy; R-CHOP, rituximab + cyclophosphamide + hydroxydaunorubicin + oncovin + prednisone or prednisolone; R-DHAP, rituximab + dexamethasone + high-dose ara-C-cytarabine + platinol (cisplatin);
T, tamoxifen; ABCM, doxorubicin (Adriamycin) + carmustine (BCNU) + cyclophosphamide + melphalan.
